Cell proliferation and apoptosis in the primary enamel knot measured by flow cytometry of laser microdissected samples.
Laser capture microdissection (LCM) uniquely allows the selection of specific cell populations from histological sections. These selected cells are then catapulted into a test tube without any contamination from surrounding tissues. During the last ten years, many significant results have been achieved, particularly at the level of DNA and RNA where amplification techniques are available. However, where amplification procedures are difficult, the benefits of LCM diminish. To overcome such difficulties, a novel approach, combining laser capture microdissection and flow cytometry, has been tested here for detection of apoptosis and proliferation in tissue bound cell populations without any amplification steps. The mouse cap stage molar tooth germ was used as a model. At the centre of the inner enamel epithelium, the primary enamel knot is a clearly defined apoptotic population with minimal proliferation, flanked by the highly proliferative cervical loops on each side. Thus within the tooth germ epithelium at this stage, two distinct populations of cells are found side by side. These populations were selected by laser capture microdissection and then analysed by flow cytometry for apoptosis and proliferation. Flow cytometric results correlated well with immunohistochemical findings, demonstrating the success and sensitivity of this combined procedure.